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Introduction 
 
In most countries, adolescents make up a large 
proportion of the population. According to the 
World Health Organization, in 2003, 19% of the 
world's total populations were adolescents aged 
10 to 19 yr, and 84% of them were living in the 
developing countries (1). In Iran, based on the 
results of the 2011 Population and Housing Cen-
sus, the proportion of adolescents aged 10 to 19 
was 16.34% (2). 
Adolescence is an important period since the es-
tablishment of nutritional habits during this time 
can also affect adulthood (2).  In addition, break-
fast is known as the most important daily meal 
(2), and consumption of it is considered as an 
important indicator of a healthy lifestyle (2). 
Since the time between dinner and breakfast is 
usually the longest period without absorption of 
energy and nutrients, skipping breakfast may lead 
to metabolic changes and have a negative effect 
on cognitive performance (3). Eating breakfast 
has beneficial effects on the quality of the diet 
and prevents chronic disease; in contrast, skip-
ping this meal increases risk of the metabolic 
syndrome and cardiovascular diseases (4, 5). So 
far, breakfast plays an important role in maintain-
ing the health of children and adolescents (5). 
Skipping breakfast has been reported in several 
countries, and skipping the breakfast meal was 
more common in children and adolescents (6). 
Some studies indicate a relation between skipping 
breakfast and the occurrence of obesity (7, 8). 
Others indicate the effect of basic characteristics 
(such as parent‟s education and income) on skip-
ping breakfast (9, 10). 
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Therefore, limited and sporadic studies have been 
conducted to investigate the prevalence of skip-
ping breakfast in the Iranian student population, 
and the results are inconsistent. This study aimed 
to estimate the overall prevalence of skipping 
breakfast among Iranian students.  
 
Methods 
 
Searching  
Using the PRISMA guideline (11), extensive elec-
tronic and manual sources were investigated to 
identify relevant reviews. The international and 
national databases were searched using following 
keywords: “prevalence,” “skipping breakfast,” 
and “Iran.” International databases including 
Medline, Scopus, Embase, Web of sciences, and 
Google Scholar were searched up to Jun 2016. In 
addition, national databases including MagIran, 
Irandoc, Medlib,  Iranmedex, and SID were 
searched from 1945-2016 as per case (Fig. 1). 
 
 
Fig. 1: Flow chart depicting the stages of retrieving 
articles, checking eligibility criteria, and including the 
articles into the meta-analysis 
 
Inclusion criteria 
All cross-sectional studies that addressed the pre-
valence of skipping breakfast among Iranian pu-
pils were included irrespective of the time of the 
study and the language of the publication. The 
main outcome of interest was the prevalence of 
skipping breakfast. 
 
Data extraction and management 
Two authors (M Gh. and Z Ch.) screened the 
titles and abstracts of the retrieved citations inde-
pendently; in the next stage, they reviewed the 
full text of the selected studies to select the stu-
dies that met the inclusion criteria for this review. 
In case of missing data, we contacted the corres-
ponding authors of the studies. The same review-
ers extracted the following variables for data 
analysis: the year of publication, location of the 
study (city), mean of age, gender, education, 
mean of body mass index, habitat of participants, 
sample size, and percent of skipping breakfast. 
 
Assessment risk of bias 
Five selected items from the Newcastle-Ottawa 
Scale checklist (12) were used for evaluating the 
quality of the included studies. The items in-
cluded the following: 1) the statistical test used to 
analyze the data is clearly described and appro-
priate, and the measurement of the association is 
presented, including confidence intervals and the 
probability level (P-value), 2) assessment of the 
outcome, 3) The subjects in different outcome 
groups are comparable, based on the study design 
or analysis. Confounding factors are controlled, 
4) sample size Justified and satisfactory, 5) Repre-
sentativeness of the sample; truly representative 
of the average in the target population. 
Studies that satisfied all mentioned criteria were 
classified as high quality. Studies that did not sa-
tisfy one item were classified as moderated quali-
ty, and studies that did not satisfy more than one 
item were classified as low quality. 
 
Assessment of heterogeneity  
Statistical heterogeneity was explored using the 
chi-squared test at a significance level of 10%. I-
square test was used to quantify the heterogeneity 
across the included studies (13). The variance 
between the studies was estimated using tau-
squared statistics (14).  
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Assessment of the publication bias 
We used funnel plot to investigate publication 
bias visually (14), as well as (15)(16) tests to assess 
publication bias statistically. 
 
Estimation of summary measures 
A meta-analysis was performed to estimate the 
percent of skipping breakfast among pupils. The 
inverse variance (IV) method was used for calcu-
lating the pooled estimations. Subgroup analysis 
was performed according to gender and the 
quality of the included studies. The Stata 11 (Sta-
taCorp, College Station, TX, USA) was employed 
for data analysis.  
In order to deal with the bias caused by the size 
of the different populations studied (17), we used 
the sample size as the weight variable in the mean 
command in STATA. 
Moreover, the meta-regression has been used to 
evaluate the potential factors on the heterogenei-
ty (18). The random effect model (19) was used 
for data analysis and the results were reported 
with a 95% confidence interval.  
 
 
Results 
 
We retrieved 322 records; 104 references were ex-
cluded because of duplication, 166 references were 
excluded because they were not related to the ob-
jective of the review, and 36 references were ex-
cluded because they were not eligible to be included 
in the meta-analysis after checking the full text. Fi-
nally, 24 articles (20-43) remained for the meta-
analysis (Fig. 1 and Table 1), which included 59292 
Iranian pupils, aged 7–16 yr with a mean age of 
11.66 ± 0.73 yr. 
54.05% of the studies (20 studies) referred to all 
five STROBE items (low risk of bias) and 18.92% 
(seven studies) referred to four STROBE items 
(moderate risk of bias). Finally, 27.3% (10 studies) 
referred to maximum three items (high risk of bias).  
The results of chi-squared and I-square tests indi-
cate high heterogeneity for the overall prevalence of 
skipping breakfast. The mentioned heterogeneity 
test results were as follows: I-squared=99.4% and 
Chi squared=5953.44, P<0.001. Therefore, we did 
not report the pooled summary for the overall pre-
valence of skipping the breakfast.   
Table 1: Characteristic of included studies in the systematic review 
 
Author Publication 
Year 
City Gender Education Number 
of cases 
Sample 
Size 
Prevalence 
(%) 
Lotfi 2012 Zahedan Boy Primary 13 223 0.06 
Cakirglu 2007 Tabriz Both Primary 12 160 0.08 
Jagari 2013 Tehran Boy High School 6 300 0.02 
Amini 2007 Tehran Both High School 37 389 0.10 
Alimoradi 2014 Sannadaj Both High School 41 553 0.07 
Moghadam 2011 Ghazvin Both Primary 136 1300 0.10 
Gholami 2014 Tehran Girl Primary 30 164 0.18 
Mortazavi 2010 Zahedan Boy All level 67 1278 0.05 
Rashidi 2007 Tehran Both High School 179 2321 0.08 
Djalalinia 2013 Tehran Girl Middle School 492 1823 0.27 
Bagherniya 2014 Shahinshahr Girl Middle School 53 172 0.31 
Shahbazi 2013 Yazd Both High School 36 320 0.11 
Rahimi 2011 Qom Girl Middle School 21 100 0.21 
Baygi 2015 27 province Both Middle & High School 227 1092 0.21 
Maddah 2009 Rasht Boy Primary 838 3551 0.24 
Hajghanai 2015 Kerman Both Primary 56 320 0.18 
Kelishadia 2015 30 province Both Middle School 2627 7320 0.36 
Neamati 2003 Ardabil Girl Middle & Primary 103 611 0.17 
Ahadi 2015 31 province Both All Level 2548 13486 0.19 
Maddah 2009 Rasht Both Primary & High School 2784 8937 0.31 
Maddah 2009 Guilan Girl High School 523 2090 0.25 
Veghari 2012 Golestan Both Primary 254 3786 0.07 
Karami 2015 Omideiyeh Male Primary 31 155 0.20 
Karimi 2008 Semnan Both All Level 52 1193 0.04 
* Prevalence of skipping breakfast 
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We used the meta-regression analyses via the 
random effect model to investigate potential 
sources of heterogeneity between the studies. Ac-
cording to the meta-regression analysis, some 
factors identified as possible factors that mod-
ified the results including gender, education, and 
the period of conducting the study.  
We assessed the probability of publication bias 
using the funnel plot as well as Begg‟s and Eg-
ger‟s tests (Fig. 2). The studies scattered nearly 
symmetrically on both sides of the vertical line 
reflecting absence of publication bias. The results 
of Begg‟s and Egger‟s tests confirmed the ab-
sence of publication bias (P=0.981). 
 
 
 
Fig. 2: Funnel plot of included studies 
 
Subgroup Analysis 
We developed a subgroup analysis according to 
identified variables in the meta-regression analysis 
(gender and the quality of reporting the studies). 
For the variables (education and the period of the 
studies), the high heterogeneity remained even 
after subgroup analysis, and then we limited a 
subgroup analysis just for gender and quality of 
reporting the studies. 
Among the high-quality studies, the girls had a 
higher percent of skipping the breakfast com-
pared with the boys, but this difference was not 
statistically significant (23% vs. 19%, P=0.29). 
Among the moderate-quality studies, this differ-
ence was considerable and statistically significant 
(22% vs. 0.05%, P  =0.02). Finally, in low-quality 
studies, the higher prevalence of skipping the 
breakfast among girls rather than boys was not 
statistically significant (12% vs. 0.07%, P = 0.25) 
(Table 2). Finally, the overall skipping the break-
fast was 0.216 (95% CI: 0.213-0.22) (Fig. 3).  
 
Discussion 
 
In this systematic review, we retrieved 24 studies 
that addressed the prevalence of skipping breakfast 
in Iranian pupils aged 7–16 yr. Because of the high 
heterogeneous results, we conducted a subgroup 
analysis based on the meta-regression analysis via 
random effect model. In the meta-regression analy-
sis, some factors had potential effects on the hete-
rogeneity such as gender, education, period of con-
ducting the studies, and quality of studies.  
Based on the subgroup analysis, in all levels of qual-
ity (high, moderate, and low), the prevalence of 
skipping breakfast among girls was more than boys 
were. However, the mentioned difference was sta-
tistically significant only in the moderate quality 
group. In addition, some primary studies that con-
ducted in other countries also indicated greater pre-
valence of skipping the breakfast among girls in 
comparison to boys (11, 44, 45). According to the 
result of the researchers at Edinburg University, 
because of eating habits (e.g., Consumption of daily 
sugary drinks and snack type foods, such as sweets 
and crisps), girls skipped breakfast more often than 
boys (46). 
Poor socioeconomic status was strongly associated 
to skipping breakfast in the Iranian population (4, 
47, 48). In addition, eating breakfast was more 
common in pupils more educated parents and ac-
ceptable economic status. In this systematic review, 
we could not assess the prevalence of skipping 
breakfast by socio-economic status since the major-
ity of the studies did not assess the socio-economic 
status of pupils.  
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Fig. 3: Forrest Plot of prevalence of skipping breakfast by gender 
 
Table 2: Subgroup analysis of prevalence of skipping breakfast according the quality of studies and gender 
 
Quality of studies Categories n (%) Pooled 
Prevalence 
95% CI I2 P-value** 
Low Risk Bias Boy 7 (0.38) 0.19 [0.11, 0.26] 0.100 0.29 
 Girl 11 (0.62) 0.23 [0.15, 0.30] 0.100 
Moderate Risk of Bias Boy 4 (0.57) 0.05 [0.04, 0.06] 0.00 0.02 
 Girl 3 (0.43) 0.15 [0.08, 0.36] 0.99 
High Risk of Bias Boy 5 (0.62) 0.07 [0.03, 0.11] 0.88 0.25 
 Girl 3 (0.38) 0.12 [0.06, 0.18] 0.77 
** P-value of Subgroup Difference 
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One of the most important limitations of this 
study was that we did not assess the other impor-
tant factors that affect breakfast skipping, such as 
socio-economic, behavioral (hours of sleeping at 
night, time of waking up in the morning, and lev-
el of physical activity), environmental (influence 
of friends and parents), and cognitive factors 
(perceived barriers, self-efficacy, and attitudes). 
Additionally, most studies did not report the 
mentioned information, while several observa-
tional studies showed some evidence of men-
tioned factors on skipping breakfast in different 
populations (3, 44, 49). 
 
Conclusion 
 
Skipping breakfast is more prevalent in girls than 
boys are. This study again highlighted the inter-
ventions required to promote breakfast con-
sumption in the targeted Iranian students, espe-
cially in girls.  
 
Ethical considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors.  
 
Acknowledgements 
 
The authors received no specific funding for this 
work. 
 
Conflict of Interests 
 
 The authors declare that there is no conflict of 
interests. 
 
References 
 
1. United Nations Department of Economic and 
Social Affairs (2013). World Population Age-
ing 2013.  
http://www.un.org/en/development/desa/popul
ation/publications/pdf/ageing/WorldPopulation
Ageing2013.pdf 
2. Statistics Center of Iran (2011) Selection Results 
General Census of Population and Housing. 
https://www.amar.org.ir/Portals/1/Iran/cen
sus-2.pdf 
3. Rampersaud GC, Pereira MA, Girard BL, et al 
(2005). Breakfast habits, nutritional status, 
body weight, and academic performance in 
children and adolescents. J Am Diet Assoc, 
105:743-760. 
4. Shafiee G, Kelishadi R, Qorbani M, et al (2013). 
Association of breakfast intake with cardi-
ometabolic risk factors. J Pediatr (Rio J), 
89:575-82. 
5. Mekary RA, Giovannucci E, Willett WC, et al 
(2012). Eating patterns and type 2 diabetes 
risk in men: breakfast omission, eating 
frequency and snacking. Am J Clin Nutr, 
95:1182-9. 
6. Howden J, Chong Y, Leung S, et al (1993). 
Breakfast practices in the Asian region. Asia 
Pac J Clin Nutr, 2:77-84. 
7. Horikawa C, Kodama S, Yachi Y, et al (2011). 
Skipping breakfast and prevalence of over-
weight and obesity in Asian and Pacific re-
gions: a meta-analysis. Prev Med, 53:260-7. 
8. Dubois L, Girard M, Kent MP, et al (2009). 
Breakfast skipping is associated with differ-
ences in meal patterns, macronutrient intakes 
and overweight among pre-school children. 
Public Health Nutr, 12:19-28. 
9. Vereecken C, Dupuy M, Rasmussen M, et al 
(2009). Breakfast consumption and its socio-
demographic and lifestyle correlates in 
schoolchildren in 41 counties participating in 
the HBSC study. Int J Public Health, 54 Suppl 
2:180-90. 
10. Szajewska H (2010). Systematic review demon-
strating that breakfast consumption influ-
ences body weight outcomes in children and 
adolescents in Europe. Crit Rev Food Sci Nutr, 
50:113-119. 
11. Abalkhail B, Shawky S (2002). Prevalence of dai-
ly breakfast intake, iron deficiency anaemia 
and awareness of being anaemic among Saudi 
school students. Int J Food Sci Nutr, 53:519-
528. 
12. Wells G, Shea B, O‟connell D, et al (2000) The 
Newcastle-Ottawa Scale (NOS) for assessing 
Iran J Public Health, Vol. 46, No.7, Jul 2017, pp.882-889 
 
888                                                                                                        Available at:    http://ijph.tums.ac.ir  
the quality of nonrandomised studies in meta-
analyses. 
http://www.ohri.ca/programs/clinical_epide
miology/oxford.asp 
13. Higgins JP, Thompson SG, Deeks JJ, Altman 
DG (2003). Measuring inconsistency in meta-
analyses. BMJ, 327:557-60. 
14. Higgins JP, Green S (2008). Cochrane handbook 
for systematic reviews of interventions. ed. 
Wiley Online Library.  
http://training.cochrane.org/handbook 
15. Begg CB, Mazumdar M (1994). Operating cha-
racteristics of a rank correlation test for publi-
cation bias. Biometrics, 50:1088-101. 
16. Egger M, Smith GD, Schneider M, Minder C 
(1997). Bias in meta-analysis detected by a 
simple, graphical test. BMJ, 315:629-634. 
17. Pitblado J (2009) Survey data analysis in Stata. 
Canadian Stata Users Group Meeting. Stata-
Corp LP Toronto, Canada. 
http://www.stata.com/meeting/canada09/ca
09_pitblado_handout.pdf 
18. Thompson SG, Higgins J (2002). How should 
meta-regression analyses be undertaken and 
interpreted? Stat Med, 21:1559-73. 
19. DerSimonian R, Laird N (1986). Meta-analysis in 
clinical trials. Control Clin Trials, 7:177-88. 
20. Ahadi Z, Qorbani M, Kelishadi R, et al (2015). 
Association between breakfast intake with 
anthropometric measurements, blood pres-
sure and food consumption behaviors among 
Iranian children and adolescents: the CAS-
PIAN-IV study. Public Health, 129:740-7. 
21. Alimoradi F, Barikani A, Mohammadpoor Asl A, 
Javadi M (2014). Evaluation of association of 
the breakfast and demographic factors among 
the adolescents 14 to 18 years old in Sanandaj 
in 1392. J Neyshabur Univ Med Sci, 2:64-57. 
22. Amini M, Omidvar N, Kimiagar M (2007). Pre-
valence of overweight and obesity among ju-
nior high school students in a district of Te-
hran. J Res Med Sci, 12:315-319. 
23. Bagherniya M, Keshavarz SA, Mostafavi F, et al 
(2014). Using social cognitive theory in pre-
dicting meal frequency in overweight and ob-
ese Iranian adolescents. Bull Env Pharmacol Life 
Sci, 3:197-203. 
24. Baygi F, Heshmat R, Kelishadi R, et al (2015). 
Regional Disparities in Sedentary Behaviors 
and Meal Frequency in Iranian Adolescents: 
The CASPIAN-III Study. Iran J Pediatr, 
25:e182. 
25. Cakiroglu FP, Malek M (2007). Eating habits of 
7-12 year-old children in Tabriz, Iran. Pakistan 
J Nutr, 6:430-435. 
26. Djalalinia S, Ramezani-Tehrani F, Malekafzali H, 
et al (2013). Development and evaluation of a 
nutritional health program for adolescents. 
Iran J Nurs Midwifery Res, 18: 425–427. 
27. Gholami M, Mohammadi-Asl L (2015). The rela-
tions between breakfast consumption, body 
composition and cardiorespiratory fitness in 
school children. J Food Technol Nutr, 12:63-70. 
28. Hajghani A, Olumi F, Dustan A (2015) The 
study of breakfast habits and adverse factors 
affecting learning mathematics in primary 
school students in the academic year 93-92 
Kerman. National Conference on Literacy 
and Health Promotion, Mashhad-Iran.  
29. Jafari F, Rezaeipor N, Gerayeli Malek V, et al 
(2013). Association Between Breakfast Con-
sumption and Math Scores of High School 
Students in Tehran. Biomed Pharmacol J, 6:285-
291. 
30. Karami K, Ghaleh S (2015). Breakfast and snack 
patterns of primary school girls in Omidieh, 
Khuzestan Province, Iran. J Prev Med, 2:67-72. 
31. Karimi B, Hashemi MS, Habibian H (2008). 
Study of the breakfast habits and its relation-
ship with some factors in Semnan (Iran) pu-
pils. Koomesh, 9:285-291+41. 
32. Kelishadi R, Qorbani M, Motlagh ME, et al 
(2016). Association of eating frequency with 
anthropometric indices and blood pressure in 
children and adolescents: the CASPIAN-IV 
Study. J Pediatr (Rio J), 92:156-67. 
33. Lotfi B, Rakhshani F (2014). Knowledge and 
perceived threat of students in relationship 
with their behavior in context of consump-
tion of breakfast and snack in primary boy 
schools in zahedan. Payesh, 13:61-71. 
34. Maddah M, Nikooyeh B (2010). Factors asso-
ciated with overweight in children in Rasht, 
Iran: gender, maternal education, skipping 
breakfast and parental obesity. Public Health 
Nutr, 13:196-200. 
35. Maddah M, Rashidi A, Mohammadpour B, et al 
(2009). In-school snacking, breakfast con-
sumption, and sleeping patterns of normal 
and overweight Iranian high school girls: a 
Ghafari et al.: Prevalence of the Skipping Breakfast among … 
Available at:    http://ijph.tums.ac.ir                                                                                                        889 
study in urban and rural areas in Guilan, Iran. 
J Nutr Educ Behav, 41:27-31. 
36. Maddah M (2009). Risk factors for overweight in 
urban and rural schoolgirls in Iran: Skipping 
breakfast and early menarche. Int J Car-
diol, 136(2):235-8.  
37. Mortazavi Z, Roudbari M (2010). Breakfast con-
sumption and body mass index in primary, 
secondary and high school boys in Zahedan 
2005-2006. Iran J Endocrinol Metab, 12:345-351. 
38. Nemati A, Sagha M, Nouzad Charvadeh H, 
Dehghan M (2003). Evaluation of eating 
breakfast among adolescent girl students in 
Ardabil, 1999-2000. J Ardabil Univ Med Sci, 
3:39-46. 
39. Rahimi T, Dehdari T, Ariaeian N, Gohari M 
(2012). Survey of breakfast consumption sta-
tus and its predictors among Qom students 
based on the Penders health promotion mod-
el constructs. Iran J Nutr Sci Food Technol, 7:75-
84. 
40. Rashidi A, Mohammadpour-Ahranjani B, Ka-
randish M, et al (2007). Obese and female 
adolescents skip breakfast more than their 
non-obese and male peers. Cent Eur J Med, 
2:481-487. 
41. Rezakhani H, Soheili Azad A, Razaghi M, Nema-
ti A (2012). Pattern of Breakfast and Snack 
Consumption and Their Effective Factors 
among Primary School Students, Qazvin. J 
Health Hyg, 2:57-63. 
42. Shahbazi H, Baghianimoghadamm MH, Khjeh 
Z, et al (2014). Survey of health and nutrition-
al behaviors among high school students. Iran 
J Health Educ Health Promot, 1:69-80. 
43. Veghari G, Mansourian AR (2012). Breakfast 
consumption amongst school children in 
northern Iran. J Nepal Paediatr Soc, 32:193-200. 
44. Videon TM, Manning CK (2003). Influences on 
adolescent eating patterns: the importance of 
family meals. J Adolesc Health, 32:365-73. 
45. O'Dea JA, Caputi P (2001). Association between 
socioeconomic status, weight, age and gender, 
and the body image and weight control prac-
tices of 6-to 19-year-old children and adoles-
cents. Health Educ Res, 16:521-32. 
46. Edinburge TUo (2016) Girls skip breakfast 
„more often‟. http://www.ed.ac.uk/news/all-
news/breakfast-150210 
47. Sharifirad G, Yarmohammadi P, Azadbakht L, et 
al (2013). Determinants of fast food con-
sumption among Iranian high school students 
based on planned behavior theory. J Obes, 
2013: 147589. 
48. Keski-Rahkonen A, Kaprio J, Rissanen A, et al 
(2003). Breakfast skipping and health-
compromising behaviors in adolescents and 
adults. Eur J Clin Nutr, 57:842-53. 
49. Pearson N, Atkin AJ, Biddle SJ, et al (2009). Pat-
terns of adolescent physical activity and dieta-
ry behaviours. Int J Behav Nutr Phys Act, 6:45. 
 
